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ae America’s unbeatable weapons and in vocational schools training workers to 
keep production rolling. 
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, ° now not to ing . . . ° : ° 

It’s wise ipment buy! equipping with Atlas basic tools. Minutes and hours are pre- 
ae normal €dU!P™ "dering 7 : : oo 
you a delsy- cious now. If you are not in War Production Training, help all 

u . . 
by making your present tools serve for the duration. Atlas Press 


Company, 236 North Pitcher Street, Kalamazoo, Michigan. 


to place orde 
save m 

















Highlights of 
Coming Issues: 


1. “Mode! Yacht Build- 
ing as a Shop Activ- 
ity.” 

2. “Aeromodeling in 
Aviation Education.” 

3. “Course for Comman- 
do Training.” 

4. Shop-Tested Projects. 

5. And these regular 
features: Instructional 
Resources; Shop 
Training for Victory; 
Question of the Month; 
Washington Letter; 
and others. 


Don't Miss Them! 





EDITORIAL ADVISORY BOARD 


M. Reed Bass, Director, Ranken 
School of Mechanical Trades, 
St. Louis, Missouri 

Earl Bedell, Director of Vocation- 
al Education, Public Schools, 
Detroit, Michigan 


Elmer W. Christy, Director of In- ° 


dustrial Arts, Public Schools, 
Cincinnati, Ohio 

George B. Cox, Professor of In- 
dustrial Education, Oregon 
State College, Corvallis 

Roy G. Fales, Supervisor of In- 
dustrial Arts, State Depart- 
ment of Education, Albany, 
New York 

George Fern, Director, State 
Board for Control of Vocational 
Education, Lansing, Michigan 

R. A. Hinderman, Director, De- 
partment of Research and Vo- 
cational Education, Public 
Schools, Denver, Colorado 

V. P. McKinley, Professor of 
Trade and Industrial Educa- 
tion, University of Alabama, 
University 

George E. Myers, Professor Emer- 
itus of Vocational Education, 
Uniyersity of Michigan, Ann 
Arbor 

Louis V. Newkirk, Director of In- 
dustrial Arts, Public Schools, 
Chicago, Illinois 

Irvin S. Noall, Supervisor of In- 
dustrial Arts and Occupational 
Education, Public Schools, Salt 
Lake City, Utah 

Floyd W. Reeves, Professor of 
Administration, Chicago Uni- 
versity. 

John J. Seidel, State Director of 
Vocational Education, .* Balti- 
more, Md. 

Leslie G. Stier, Principal, Frank 
Wiggins Trade School, Los An- 
geles, California ; 

F. Theodore Struck, Head, De- 
partment of Industrial Educa- 
tion, Pennsylvania State Col- 
lege, State College, Pennsyl- 
vania 


e 
Editor 
Lawrence W. Prakken 
Consulting Editors 
Marshal L. Byrn and 
Thomas Diamond 
Advertising Manager 
John M. Trytten 
e 


> 





School Shop 


FOR INDUSTRIAL ARTS & VOCATIONAL EDUCATION TEACHERS 





February, 1943 


CONTENTS Vol. II, No. 6 


Pre-Induction Training at Highland Park. Lawrence W. Prakken.......... 3 
How one school system shifted overnight to help the Army with its training problem. 


Project of the Month: A Small Gas Furnace. P. Russell Hiller............. 5 


An ideal small gas furnace for the small shop. 


A Test With Teaching Value. M. F. Foss............cccceeeeeceeeeceees 8 


A drawing-technic test which arouses the interest of students. 


Converting the American Housewife to War Worker. George C. Sherwood. 10 


How one instructor turns housewives into first-class mechanics. 


ee I I ss ash ranaenee ae ua eGae deena neue heacueebeass 12 
Listings of free and low-cost teaching aids. 


What Do You Think: Can blueprint reading be taught as a subject in itself, 
or can it best be taught through learning to draw?..........ceeeeeeees 14 
Opinions from instructors who ought to know. 


ee oie nth cow veknaeinesacsiessavedcndessarsgiaeaaae 14 


Comments from readers. 


Instructional Resources: Books, Pamphlets, Visual Aids.................. 16 


Listings in easy form for clipping, pasting to cards, and filing. 


Tested Instructional Projects— 


These projects have all been tested in school situations and found useful in shop 


teaching. 

Rem Cia, Gi. BD WNOO Es won os since ceeicccbasenceeicenaweds 18 

Tap Wrench. Glen B. Christy...........ccccccccccees utnenesenaias 20 

Johnny Get Your Gun. Paul G. Lackey............ iesaneeasenaduee 21 

Joo Gonepem. N. H. Poole. .. 02... cccccecccccnnccvcscveccccccceses 22 
ee ee ee ee re re 23 


New products, new equipment, industrial advancements. 


From Washington. William Pacd............. ccc cece ccc ee ree reeeeecees 24 


News from the Nation's Capital of particular interest to shop teachers. 


i I iii. ion anen b Kee en eon nes tue eeeanNeastacesetn 24 


School Shop is published monthly, September through June, at Ann Arbor, Michigan. Manuscripts are 

paid for at regular space rates and should be addressed to the Editor, School Shop, Box 100, Ann Arbor, 

Michigan. Subscription rates to libraries and institutions, $2.00 a year; Foreign and Canadian, $3.00 a 

yedr. 25 cents a copy. Printed in the U. S. A. Copyright, 1943, by Lawrence W. Prakken. Advertising 

Representatives: Eastern—Macintyre & Simpson, Room 1837, 101 Park Ave., New York City, Lexington 

2-3783; Mid-West—Macintyre & Simpson, 75 East Wacker Drive, Chicago, Central 1715, and 1900 Euclid 
Avenue, Cleveland, Ohio, Cherry 1501. 














ARE IDEAL FOR | 
INSTRUCTION ! 


2 a 


FA 
a isis 





SKILSAW DRILLS—Light, com- 
pact, powerful for faster, better drill- 
ing on every operation from lightest 
lead holes for screws to heaviest 
boring and reaming. 23 MODELS. 


The wise way to train new workers is with in- 
dustry’s own tools and methods... and. that means 
SKILSAW TOOLS! They’re preferred in every field 
because they work faster, handle easier, get more jobs 
done in less time. So when your students are already 
adept with SKILSAW TOOLS, they'll make the shift to 
real production quicker in aircraft, tank and war 
material plants everywhere. , 

SKILSAW TOOLS are more powerful, but since they’re 
lighter and more compact they make learning easier for 
your classes... and help them do perfect work sooner! 
Ask your dealer to demonstrate SKILSAW TOOLS today! 


SEND FOR THIS FREE CATALOG! It illustrates 
every tool in the SKILSAW line. Then ask your dealer to 
demonstrate these tools on the jobs you teach. 


SKILSAW, INC., 5029A Elston Avenue, Chicago, Ill. 
New York * Boston * Buffalo * Philadelphia * Cleveland + Detroit * indianapolis * St. Louis * Kansas City 
Atlanta * New Orleans © Dallas * Los Angeles * Oakland * Portland * Seattle * Toronto, Canada 





SKILSAW DISC SANDERS— Speed 
up all grinding, filing, metal cleaning, 
sanding, polishing and buffing on flat or 
curved surfaces of wood, metals and 
compositions. 3 MODELS. 


SKILSAW BELT SANDERS—For all 
“final- finishing” on flat surfaces of all 
materials. Light, perfectly balanced for 
smooth, even sanding and polishing. Belt 
widths: 214, 3and 4% inches. 4 MODELS. 
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Pre-Induction Training at 


Highland Park High School 


BY Lawrence W. Prakken, EDITOR, SCHOOL SHOP 


= last fall the Army sent out 
an SOS to the high schools of the Na- 
tion asking for help in the training of 
future members of the armed forces. 
Lieutenant General Somervell told how 
the Army of today is an Army of spe- 
cialists. Subsequent action in North 
Africa demonstrated clearly the neces- 
sity for Army men who knew radio, 
automotive mechanics, gasoline engines, 
communications, and a host of other 
specialties. 

If the North African action is to be 
repeated in Norway, in Italy, in the 
Philippines, in Japan, in Germany it- 
self, hundreds of thousands more men 


_ will be needed who have the essential 


skills for successfully completing such 
operations. Juniors and seniors in high 
schools will make up the armed forces 
of a year or two hence. The Army wants 
them to come to the induction center 
with a certificate from their high school 
stating that they have completed one 
year of pre-induction courses for present 
seniors and two years of pre-induction 
courses for present juniors. 

The Army built up a series of pre- 
induction courses based on various 
Army training manuals. These course 
outlines were first made available to 
schools early last fall after the first 
semester was well under way. Some 
school systems instituted training pro- 
grams at that time. Others planned to 
wait until the second semester when 
textbooks were available and reassign- 


Pre-induction shopwork students studying a pattern-making 
layout. 
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School shops everywhere will be instituting 

pre-induction training courses during the sec- 

ond semester. This article describes the experi- 

ences of a school system in a town of 50,000 

in adapting its program to this important 
aspect of the war effort. 
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ment of students to classes could be 
made with less confusion. This is the 
story of a school system that answered 
the call immediately. 

Teachers and administrators from the 
Highland Park, Michigan, High School 
attended a meeting held in Detroit late 
in September at which government of- 
ficials described the Army need and the 
program that had been set up. The fol- 
lowing Saturday a general teachers’ 
meeting was called by Principal Wil- 
liam Prakken and the pre-induction pro- 
gram was presented to the teachers of 
the high school. School had been in ses- 
sion two weeks but the teachers decided 
that Army needs were more important 
than their established class schedules. 
Every junior and senior boy consulted 
a counselor the following days and 
his schedule was shifted so that, first, he 
was enrolled in one of the six pre-in- 
duction courses which had been organ- 
ized two days before. 

Fortunately Highland Park has an 
industrial education department under 
Carl Dorsey that is well equipped and 
staffed and could be easily adapted to 
pre-induction training. Some modifica- 
tions were made in the pre-induction 








Radio student working on his final examination 
—a one-tube set. 


course of study to fit in more closely 
with the physical set-up and teaching 
personnel available in the school. 

During the first semester, the follow- 
ing courses were offered: Fundamentals 
of Shopwork, Fundamentals of Radio, 
Fundamentals of Automotive Mechanics, 
Radio Code Practice, Fundamentals of 
Electricity, and Fundamentals of Ma- 
chines. All of these courses will be of- 
fered the second semester. Following is 
a brief description of each of the seven 
pre-induction courses offered and how 
Highland Park went about setting each 
one up. 


Fundamentals of Shopwork 

Highland Park is set up on the unit- 
shop basis. There is a well equipped 
machine shop and an up-to-date wood- 
working shop. After careful inspection 
of the War Department’s bulletin PIT- 
103 on Fundamentals of Shopwork, it 
was decided to offer two one-semester 
shopwork courses. The first, offered dur- 
ing the first semester, consists of ma- 
chine-shop practice and is taught by 
David Conway. Several sections were 
scheduled, each of which met for one 


Instructor Chappell (right) using the Radio Club’s transmitter to illustrate 
a@ point to radio students. 














Students in Fundamentals of Automechanics 
being shown the wrist pin in a cutaway model 
of an automobile engine. 


full hour per day, five days per week. 

The course covers the metalworking 
topics included in the War Department’s 
course outline plus a number of topics 
concerning machine-tool operation not 
included in the outline. Instruction is 
given in related subjects including shop 
mathematics, blueprint reading, and the 
use of precision tools. This course will 
be given the second semester also. 

In addition, a Fundamentals of Shop- 
work course in woodworking is also 
scheduled. This is in reality a course in 
wood pattern-making taught by Lyle 
MacKellar but covers the skills asked 
for by the Army. 

Thus boys can take a full year of 
Fundamentals of Shopwork with metal- 
working covered during one semester 
and woodworking covered during the 
next. Experienced teachers with trade 
experience teach both of these courses. 


Fundamentals of Automotive Mechanics 

Three sections of this course are given 
daily in the automotive shop. Unlike the 
usual course in automotive mechanics, 
this is not a shop course, but consists 
exclusively of discussion of theory. The 
PIT Bulletin 202 is followed closely al- 
though the instructor, Vincent Hofman, 
has been able to boil the course down 
to a single semester. Army technical 
manuals are used as basic textbooks and 
constant utilization is made of visual 
aids. Cut-away sections of engines are 
used as well as wall charts, motion pic- 
ture films, and Jam-Handy slidefilm kits. 
Each student keeps a notebook. 

A night class is also taught, using the 
same course outline, for the benefit of 15 
teachers, many of them women, under 
the American Red Cross Motor Corps 
program. Some of these teachers will 
be available for teaching the pre-induc- 
tion course should the need arise. 


Fundamentals of Radio 


No courses in radio had been offered 
at Highland Park before. An arts and 


4 





crafts instructor, Russell Chappell, is a 
licensed radio operator and a “Ham” of 
long experience. He is now devoting all 
of his time to the teaching of Funda- 
mentals of Radio and Radio Code Prac- 
tice. Students in radio had all completed 
the regular physics course so they had a 
good background in electricity. They 
desired actual work with radio parts so 
Mr. Chappell sent out a call throughout 
the school for old radio sets that could 
be dismantled and the parts used for in- 
structional purposes. Over 25 sets came 
in and produced an adequate supply of 
parts. The dismantling of these sets was 
an educational experience in itself for 
the students. 

The course is divided into three parts: 
(1) review of fundamentals of electrical 
theory with radio demonstrations by the 
instructor; (2) dismantling of sets; and 





Student in Fundamentals of Shopwork course 
operating a milling machine. 


(3) the making by each student of a 
one-tube or crystal set. Test equipment 
is borrowed from the physics depart- 
ment and transmission theory is illus- 
trated through use of the school Radio 
Club’s amateur transmitter. Instruction 
is vitalized through the handling of parts 
by the students, the use of films and 
other visual aids, and, of course, the 
construction of sets. The Radio Ama- 
teur’s Handbook is used for construction 
purposes but was found to be short on 
fundamental theory. A new textbook 
will be used as soon as the pre-induction 
series to be issued by various publishers 
becomes available. 


Radio Code Practice 
This course is given by Mr. Chappell 
one nour a day, five days a week. War 
Department Manual TM-1454 is used. 
A standard key sender is used and most 
students had progressed to eight words 
a minute at the end of eight weeks of 


instruction. There are 40 students in the 

class, some of them girls. 

Fundamentals of Machines and Fundamentals 
of Electricity 

These courses are given by the science 
department of the school and therefore 
will not be discussed here. 

In scheduling the _ pre-induction 
courses for various students, the coun- 
selling services of the school were util- 
ized to the full. The senior and junior 
counsellors, Lou Babcock and Luke 
Shannon, carefully consulted with each 
student before classifying him in a pre- 
induction course. For instance, students 
were not allowed to take the Funda- 
mentals of Radio Course unless they 
had had physics, which gave them a 
good background in electricity with the 
result that instructional time did not 
have to be wasted on review for stu- 
dents without the necessary background. 
The fact that the students had had 
physics also meant that they were 
academically of high standard and could 
profitably undertake the technical in- 
struction given. Students with less back- 
ground in science were classified in 
Fundamentals of Automotive Mechanics 
where such prerequisite training was not 
so essential. With Highland Park in the 
center of the automotive industry, many 
students have graduated from the 
“jalopy” school of automechanics in 
their own backyards anyway. 

It will be noted that these courses fre- 
quently do not adhere strictly to the 
course outlines prepared by the War De- 
partment. Such deviations are not seri- 
ous, according to government officials, 
as the course outlines are being distrib- 
uted merely as suggestive plans. 

In conclusion, Highland Park has 
adapted itself quickly to the task given 
it by the Army. Students who complete 
the courses listed above will go to their 
induction centers with a certificate indi- 
cating real foundation training in the 
skills so essential in a modern war. 


Radio students dismantling old radio sets for 
parts to use in making their own one-tube sets. 
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a furnace is an indispensable 
piece of equipment in the general shop 
or small vocational industrial class and 
in the more fortunate large and well 
equipped shops that may boast of a large 
automatically controlled furnace it will 
prove a valuable addition, being es- 
pecially useful for the many small 
hardening jobs, such as chisels, punches, 
screw drivers, etc., that can better be 
done by hand. It is ideal for imparting 
the skill of hand and eye involved in 
the rapidly dying art of hand hardening 
and tempering. 

The furnace operates on ordinary 
household gas, either natural or manu- 
factured, and can be constructed very 
cheaply, as most of the materials are 
already available in the average shop. 
It is compact, quick heating, easily con- 
trolled, and will attain a heat of over 
3,000 degrees. In fact, the writer has 
melted No. 4140 Molybdenum steel as 
an experiment. 

As a project, from the instructional 
viewpoint there are a variety of skills 
required and to be developed: cutting 
pipe threads, either on the lathe or by 
hand with a die, shaping, milling, turn 
ing, bending sheet metal, bending rods, 
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Project of the Month: 


A Small Gas Furnace 


lay-out, drilling, angular drilling, drill. 
ing intersecting holes, tapping, and even 
cutting fire brick, which is no simple 
task. 

The largest and most important single 
part is the base. 

Following is the suggested procedure 
for machining this part: 

1. Lay out outside form of bed and 
shape or mill to the outside dimensions 
shown in Fig. 1. 

2. Lay out and mill the recess which 
provides space for the fire-clay bed and 
the gas orifices. 

3. Lay out all pipe tap holes, 14” 
tap holes, and work-rest hole. 

4. Drill and tap the intersecting 14” 
pipe plug holes which form the fuel 
passages in the base. Drill one hole of 
each pair 23/32”, tap deep enough for 
the pipe plug to pull in tight when the 
top of the plug is flush with the surface 
of the base, first applying red lead. 

5. Cut off square heads of pipe plugs 
and drill and tap mating hole of each 
pair, 

6. Lay off the orifice holes on the 
sides of the recess equally spaced as 
shown in Fig. 1. 

7. Set up the base on an angle of 30° 
and spot with a center drill to eliminate 
the natural tendence of the 4” drill to 
walk away on the angular surface. 

8. Drill and tap the 1” feed pipe hole 
which also serves as the stand. This hole 
should not be tapped to the standard 


BY P. Russell Hiller 





This small gas furnace generates an unusual 

amount of heat and is ideal for the small shop. 

It is particularly useful in teaching hardening 

and tempering. P. Russell Hiller teaches in the 

Williamsport Technical Institute, Williamsport, 
Pennsylvania. 





depth and care should be taken to see 
that the 1” pipe does not enter the hole 
far enough to restrict the flow of gas 
through the horizontal passages. 

-9, Drill 25/64” for work rest. 

10. After making sure that all chips 
have been removed from the fuel pas- 
sages, the remaining 14” pipe plugs may 
be pulled in tight and the squares cut 
off. . 
The hub on the work table and the 
door catch on the door guide may be 
either welded or riveted to their re- 
spective parts. The work rest is held to 
the 1” pipe by two 14” set screws spaced 
120° apart to give a three-point bearing. 
The construction and assembly. of the 
tong rack, work rest, brick framie, door: 
channel, and door catch are clearly 
shown in the drawings and photographs 
and will require no further explanation. 

In the construction and assembly of 
the fuel-mixing device, shown in Fig. 2, 
the 1” pipe nipple is made from 1 5/16” 
dia. C.R.S. in order to have the 14” serv- 
ice ell 14” off center in the end. (This 





MateRIAt List 


Quantity Material Size Purpose 
i Ga 214” x 534” x 814” Base 
2 Stop Cocks a Air and Gas 
1 Pipe Tee Feed Line 
1 Service Ell 4,” Mixer 
6 Pipe Plugs Y” Plug holes in bed 
1 Pipe Nipple 4" x 4” Mixer 
1 Pipe Nipple 1” x 8” Feed Line 
2 Pipe Nipples ws Feed Line 
5 Std. one half fire brick 1144%x 4” x8” Sides, Back, Top and Door 
1 Boiler Plate Y4”x16"x16” Work Table 
1 CRS. 34” Dia. x 34” Tongs Rack and Work Rest 
] Ga 5g” Dia. x 4” Door Catch 
1 C.R.S. 1 5/16” Dia. x 3” Mixing Nipple 
1 Std. Hex. Nut 34” N. C. Work Rest 
1 Angle Iron Ve” x34” x34” x 42’Frame 
1 Sheet Metal 16 Ga. 8” x 8” Door Guides & Side Spacers 
1 Spring (to suit) Door Catch 
2 lb. Furnace Cement (Hydrecon) Bed 
1 CRS. 2” Dia. x 1” Hub for Work Table 
4 Button head screws Y4”" N.C. x lh” 
12 Button head screws 10-24 x 34” pee 
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On drilling intersecting holes oy 
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drilling mating hole. 
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can also be made by welding a plate in 
the end of a standard 1” pipe nipple.) 
The thread nearest the service ell is not 
standard length but must be cut long 
enough to bring the 14” service ell ap- 
proximately central in the 1” tee when 
pulled in tight with the 14” service ell in 
vertical position. Next insert the 14” x 
4” pipe nipple and the 1” x 8” nipple. 
Slip the work table over the 1” pipe 


and fasten in position at the correct 
height with the set screw. 

Before putting the furnace into service 
a fire-clay bed must be laid in the recess 
provided, leaving the sides at an angle 
of 30° to allow space for the flame to 
emerge. (This is shown in the perspec- 
tive view on Fig. 1.) Hydrecon, a pat- 
ented furnace cement is ideal for this 
as it has properties which enable it to 


be put into service immediately. Ordin- 
ary fire clay must dry over night or it 
will explode, due to the water content 
turning to steam. 

A word as to the use of the door catch. 
Many more elaborate counter weighted 
devices can be designed. It is a simple 
matter to raise the door brick with the 
tongs and hold it with the catch. 

The details of the air supply and the 
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lower frame support were purposely 
omitted as this is usually a standard unit 
and may even be a pressure regulator in 
an air supply line. Any source of air 
that will provide a sufficient volume of 
air at low pressure is satisfactory. The 
furnace shown uses a standard blower. 

In lighting the furnace, the air should 
be turned on very slightly; a match or 


piece of flaming paper placed in the fur- 
nace and the gas valve opened slowly. 
After the gas ignites, the gas and air 
valves may be regulated to give the de- 
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sired heat. In shutting off, the gas 
should be turned off first and the air 
last, otherwise the gas may back up in 
the blower and explode. 

In drawing the temper on a fairly 
large job, the top brick may be replaced 
by a metal plate and the job laid on it. 
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A Test with 
TEACHING VALUE 


BY M. F. Foss 





The following test was received with real in- 

terest and enthusiasm by students because it 

not only was used for grading purposes but 

also served to show them their weaknesses. 

M. F. Foss teaches in the Department of Indus- 

trial Arts Education, Miami University, Oxford, 
Ohio. 





— are familiar with tests 
which measure a student’s knowledge, 
ability, or growth. These tests have a 
definite place in the educational system 
and as long as teachers are required to 
assign grades and rank ‘they will play 
an important role. 

Tests as teaching devices are not so 
common, but can be equally important. 
Tests used in’ this way tend to focus 
student attention on a definite point. 
Class discussion centers on the reason 
for a certain procedure, rather than on 
mere memorization. Borderline cases 
are made clearer after reasons are given 
and discussed pro and con. 

This checking test for drafting technic 
and procedure has. proven quite satis- 
factory as a teaching device. It has also 
proven to be popular with the students. 
The whole purpose has been to have the 
student understand the reason for pre- 
ferred procedures. 

In the first half of the test the student 
marks errors with an X. In the second 
half of the test the student sketches what 
he considers the correct drawing. Each 
paper is carefully gone over by the in- 
structor and returned during the follow- 
ing class period. 

The correct drawing is sketched on 
the blackboard and explained point by 
point. Students are encouraged to ask 
questions or present discussion of any 
point. : 

In grading, the test has been scored 
as two separate tests. In each case the 
numbef of incorrect answers has been 
..subtracted from the number of correct 
answers to determine the individual 
score. Grades have been assigned on the 
position of the individual score. While 
the grades may have some usefulness the 
main value of the test has been to im- 
prove the quality of the students’ draft- 
ing plates. 
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Key for Checking Test 


X 1. Dimension is unnecessary. 

X 2. Dimension line is unbroken for 
dimension figure. 

X 3. Dimension figure is incorrect; 
should be 114. 

X 4. Diameter of slot should be given 
rather than radius of ends. 

X 5. Incorrect symbol; symbol used 
is for sectional view. 

X 6. All notes should be placed hori- 
zontally. 

X 7. Arrow-head is missing. 

X 8. Arrow-head is missing. 

X 9. Arrow-head poorly made. 

X 10. Arrow-head poorly made. 

X 11. Dimension given from an un- 
finished surface. 


X 12. Dimension placed inside of 
drawing. 

X 13. Tapped hole should not be 
cross-hatched between the solid lines. 

X 14. The dotted line (edge of the 
one inch hole) should be solid. 

X 15. The tapped hole should not 
extend beyond the solid line. 

X 16. There should be no cross 
hatching between the edge of the hole 
and the center line. 

X 17. The solid line should be re: 
moved in a section view. 

X 18. Extension line touches drawing. 

X 19. The cross-hatching should be 
in the same direction as the ends since 
only one piece is being cut. 

X 20. The cross-hatching should be 
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uniformly spaced since the material is 
cast iron. The cross-hatching used rep- 
resents steel. 

X 21. This dimension is unnecessary 
since it is given on the outside. 

X 22. The A.S.A. finish mark is rec- 
ommended. 

X 23. The solid line should be a 
center line. 


X 24. The end of the slot in the 


front. view should be in line with the 
end of the slot in the top view of the 
drawing. 

X 25. Arrow-head is missing. 

X 26. The height should be 14 rather 
than 34. 

X 27. All fillets are 14 rather than 
\/, 

X 28. Fraction lines should be sep- 
arate from dimension line. 


“| classroom use In aviation education courses, easily cor- 








VISUAL AIDS 
for use in 


AVIATION EDUCATION. 
Vhe COMET 


A unique control-~ 
~ demonstrating device. 
Control surfaces can be ad- 
justed for any flying attitude, by 
moving joy stick and rudder pedals. 
Offered in completely built-up 
form, made of sturdy hardwood. 4 Bern 


The COMET WIND TUNNEL 
Priced remarkably low, yet embodies many features of 
a full-scale tunnel used for experimental work. De- 
signed for use with any 16” fan. Includes honeycomb, 
built-in windows at sides and tops. Suppiled in knock- 
down form, readily assembled. A number of test mod- 
els supplied. Write for price and details. 


WRITE for NEW CIRCULAR 
Describing These and Many Other Visual Aids 


Circular now in preparation describes above models in 
detail, and many other models, gliders, etc., for 


related with various aviation texts. 


COMET MODEL AIRPLANE & SUPPLY COMPANY 


Dept. $2 
129 W. 29th St., Chicago 
559 Sixth Ave., New York 
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PRE-INDUCTION TRAINING 


Principles of Electricity 


Cornetet & Fox 








A new text designed specifically for pre-induction train- 
ing. Follows course outline prepared jointly by War 
Dept. and U. S. Office of Education, to provide Senior 
High School boys with required basic knowledge of 
electricity. Ready January 20th. 258 illustrations, 240 
pages. 
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SHOP TRAINING FOR VICTORY . 


A monthly department devoted to items of interest concerning war-training classes 





Converting 
the American 
Housewife to 


War Worker 


BY George C.Sherwood 


MACHINE-SHOP INSTRUCTOR, 
PHILIP SCHUYLER HIGH SCHOOL 
ALBANY, NEW YORK 


Right—Instructor Sherwood checking 
measurements on a 4” end mill cutter 
being machined by Mrs. Koss. 


Ran fall I needed some large in- 
serted-tooth end mills for some of our 
work and discussed the need for them 
with several of the women who had en- 
rolled in our machine-shop course the 
previous July. Much to my surprise, one 
of the trainees, Mrs. Nettie Koss, spoke 
up and said, “Mr. Sherwood, if you will 
make a sketch of what you want, I will 
make it for you.” 

Not too serious about it but not want- 
ing to discourage such enthusiasm, | 
went back to my desk and made a sketch 
of what was wanted. A few minutes later, 
I gave it to her with the remark: “There 
you are, go to it.” 

Undaunted, she got the stock from the 
stock clerk on requisition and went to 
work. 

The shank was made first to fit the 
spindle of the milling machine, leaving 
the head of the shank 134” x 2” with a 
3° taper. A 5g” tapped hole was put in 


the end, fitting a cap screw tight into | 


the hole. The head was faced off and 
centered. The head was then made from 
a piece of cold rolled steel 614%” in diam- 
eter, put in the chuck, faced off, drilled, 
and recessed to allow for washer and 
cap screw. The head was then put on the 
shank. 

The piece was then put in the lathe 
between centers and the head was turned 
to 6” in diameter. The work was then 
taken to the miller where twelve 34” x 
34” slots were milled for the cutters. A 
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band, 4%” x 1”, bored to 5.987”, was 
shrunk on, holes were drilled and tapped 
for Allen set screws, and 3g” high-speed 
steel tool bits were used for cutters. 

After the cutters were ground the end 
mill was put in the miller and tried on a 
6” angle iron. It worked so well that 
Mrs. Koss has made two other cutters, 
a 4” with 10 teeth (see picture above) 
and a 10” with 16 teeth (see front 
cover). 

Needless to say, Mrs. Koss had no 
difficulty getting a job and is now work- 
ing 48 hours a week for the Berkshire 
Motors Co. This firm converted its large 
garage into a machine shop and is doing 
war work. 


tte 
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Mrs. Koss still has time to do her 
house work and come back to school 
two evenings a week from 7 to 11 P.M., 
working on inspection and cam layouts. 

This experience has convinced me 
that, given a chance, many American 
housewives can and will make good war 
workers for America. 

On July 1, we began a war-work 
training class for women. Twenty signed 
up, mostly housewives ranging in age 
from 19 to 50. None of them had had 
any previous experience in shop work. 
The class was in session 40 hours a week 
for eight weeks. 

We found some of the women ex- 
tremely interesting in the manner in 
which they took up the work. We gave 
them instruction on the lathe, milling 
machine, grinder, shaper, planer, drill 
press, hardening and tempering, and 
some layout work. Some were particu- 
‘arly clever and all are now employed 
on war work as is Mrs. Koss. 

Our shop runs on an “around-the- 
clock” basis, starting at 8:30 a.m. with 
two regular high-school classes until 
3:30 p.M. A defense class enters at 4 
P.M. with a few coming at 7 and working 
until 11 p.m. Another. class begins at 11 
and works until 7 a.m. We have five 
machine instructors and three for re- 
lated work—blueprint reading and 
mathematics. The war-work classes are 
now 50 percent women. 
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with STANLEY NOTEBOOK PAGES 


Teach your students tool facts with these helpful, visual 
instruction aids. Liberally illustrated, they reduce the time 
necessary to explain each tool, and are constant reminders of 
proper practice. Each page is note book size, 8” x 1012”. 
Furnished to you at cost. Order sets, or single sheets, for your 
shop today. Complete list of subjects sent on request. 


with the STANLEY 
TOOL GUIDE 


Explains correct 
use of primary 
wood-working 
and some metal- 
working tools 





each for sin- 
25 gle copies 


each for 10 
1 5¢ or more 
copies (In Canada, 
25¢ per copy!) 














Students learn the correct use of tools faster when you supply 
them with this material — the same as shown on the separate 
Notebook Pages described above. The Stanley Tool Guide 
has 32 pages packed with easily understood information . . . 
hundreds of illustrations and brief, concise descriptions. Index 
in the center is an instant guide to the contents. Use the 
Tool Guide as a textbook, for shop courses, for hobby clubs. 
Furnished at cost. 


SAVE TIME in teaching Tool Care and Use... 


Series of 34 pages: 28 for 
woodworking tools, 6 for 
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each in U.S. A. 
(17¢ per set) 
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4 each in Canada (25¢ per set! 





WRITE for a copy of Stanley Tool Catalog No. 34 — 
“The Encyclopedia of Tools” — sent free on request. 
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STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 
EDUCATIONAL DEPT., NEW BRITAIN, CONN. 























ANY ENGINE LATHE CAN BE CONVERTED | 
INTO A Jurret Lathe IN 15 SECONDS 








& that So, on5 WS 
Photo shows turrets applied to 16” lathe 
@ This new modern TOOL-POST TURRET 













§-tool } geste: right), ee in 2 sizes art 
© increase production on engine lathes. 
tail-stock Easily mounted on cross slide 


or compound rest. Has ca- 
pacity of 4 standard tool hold- 
ers which are easily inserted 
and rigidly held. 





6 days 
delivery 


@ Then there's the completely modernized 5- 
tool TAIL-STOCK TURRET (above), made in 4 
sizes to fit small bench lathes and lathes up to 
24” swing. Also the adjustable PULL-FEED a | > 
LEVER. All tools are precision made attach- 4-tool 
ments which will convert any engine lathe into 
8 production turret lathe. 


Jefferson Turrets are real production tools—substantial, rigid, ac- 
curate, and adaptable to any size or make of engine lathe. They 
— a be confused with small makeshift gadgets now on the 
market. 


Write for a bulletin of these and other JEFFERSON TOOLS! 


JEFFERSON MACHINE TOOL CO. 


667-687 W. Fourth St., Cincinnati, Ohio 
We also manufacture milling machines, milling machine attachments, 
dividing heads, vises, belt sanders, swing-frame grinders and gyratory 
foundry riddles. 
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RACINE 


METAL CUTTING MACHINES 
Standard for Higher Quality and Greater Precision 


Precision built of select quality materials, RACINE SAWS 
are designed and built for efficient, fast, accurate metal 
cutting operations. « “Utility” model can be had in either 
Wet or Dry Cut types. Hydraulically fed and operated, 
these machines make training easy. Simple control de- 
vices—anyone can operate. Capacity 6”x 6”. e Guarded for 
complete safety and built for long, economical operation. 
e The modern saw for general purpose metal cutting. 
Other models up to 20” x 20” capacity are also available 
in RACINE’S complete metal cutting machine line. 


Write today for complete literature and prices. Address Dept. SS. 


RACINE 


>: TOOL 42no MACHINE CO. 
RACINE, WISCONSIN e U.S.A. 












STANDARD FOR QUALITY 
AND PRECISION 
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Shop Teachers’ Service 


FREE AND LOW-COST TEACHING AIDS 





Handy Radio Data Books. Allied 
Radio Corp., Educational Div., 
833 W. Jackson Blvd., Chicago. 


A—New 40-page pocket manual of essential 
formulas, tables, and data in radio and elec- 
tronics. Covers Ohm's Law; inductance; re- 
actance; impedance; use of exponents; log- 
arithms, etc. Cost to teachers 10c. 

B—Dictionary of Radio Terms. Gives simple 
easy-to-understand definitions of approximately 
800 words, terms and abbreviations commonly 
used in radio, electronics, television. Price to 
teachers 10c. 


Pre-Induction Texts. American 
Technical Society, Drexel Ave., 
at 58th St., Chicago, Ill. 


Three new pre-induction texts on Electricity, 
Machines, and Shopwork, just published by 
American Technical Society, vocational pub- 
lishers since 1898. Workbook also for each 
text. All three follow outlines issued by Office 
of Education and War Department. Books may 
be had on approval. Check coupon for free 
information. 


Lathe Practice Wall Charts. Atlas 
Press Co., 236 N. Pitcher St., Kal- 
amazoo, Mich. 


Five charts on metal-lathe practice. Subjects. 


Lathe Cutting Tools (164%4” x 21”); Thread 


Forms and Formulas (1614” x 21”); 60° V-Type 
Thread Dimensions (164%4” x 21”); Decimal 
Equivalents (1644” x 21”); and The Modern 
Backgeared Screw-cutting Lathe (3142” x 
25%”). Blue print style on durable ledger 
paper. Per set of five, 25 cents, coin or stamps. 


Today's teaching prob- 
lems are harder—but you 
can make them EASIER 
by clipping the coupon 
and mailing it to SCHOOL 
SHOP— just paste it on a 
penny-postal TODAY! 


Manual on Metal Spinning. 
Boice-Crane Co., Toledo, Ohio. 


Complete instructions on Metal Spinning for 
shop teachers and students and home crafts- 
men. Illustrated. Also latest catalog of 
Boice-Crane power tools; folder on Boice-Crane 
drill presses. Free to teachers. 


Movies To Help Win The War. 
Brandon Films, Inc., 1600 Broad- 
way, New York, N. Y. 


Movies To Help Win The War—a free cata- 
log of 16 mm. sound and silent films dealing 
with aviation, civilian defense, chemistry, war 
information, United Nations, and recreational 
films. 


Lumber, Industrial Arts, & Fine 
Arts Catalog. Brodhead-Garrett 
Co., Inc., Cleveland, Ohio. 


Our annual edition, just off the press, avail- 
able free of charge. We specialize in Soft 
Texture lumber for industrial arts and voca- 
tional education use. Also a variety of items 
such as paints, varnishes, drafting supplies, 
carpenter tools, leathercraft, machine-shop tools 
and supplies, etc. 
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Carboloy Tool Manual. Carbo- 
loy Co., Inc., 11173 E. 8-Mile Rd., 
Detroit, Mich. 


A 32-page illustrated manual covering de- 
sign, application, grinding, and handling of 
Carboloy Cemented Carbide cutting tools. Con- 
tains charts showing recommended feeds, 
speeds, carbide grades, and horsepower for 
cutting all types of metal. Free to teachers. 


Gluing Helps. Casein Co. of 
America, 350 Madison Avenue, 
New York, N. Y. 


Casco Gluing Guide—33 pages, illustrated. 
History, manufacture, and detailed directions 
for use of Casco (casein) and Cascamite (resin) 
glues in school and home. No charge. 

Project Folders—Pictures, descriptions of 36 
furniture and water sports projects made from 
plans obtained with Casco and Cascamite 
package coupons. No charge. 


New Project Books. Delta Manu- 
facturing Co., Milwaukee, Wis. 


Nine new project books just published by 
Delta Manufacturing Co., one book each on 
the following: Lamps, Chairs, Tables, Furni- 
ture Designs, Garden Furniture, Small Furni- 
ture Designs, One-Evening Projects, Novelties, 
and Toys and Games. Send for complete infor- 
mation concerning this low-cost series of shop 
projects. 


l Drafting for Victory Series. 
Eagle Pencil Co., 703 E. 13th 
St., New York, N. Y. 


Drafting for Victory—Basic problems in avia- 
tion drafting. Sponsored by Eagle Pencil Co. 
This valuable educational series is prepared 
by the engineers of world-famous aircraft man- 
ufacturers. Each folder contains isometric and 
orthographic drawings of an actual part of a 
plane fighting in the skies today. The complete 
series will be mailed in monthly installments, 
w'thout charge, to instructors and supervisors 
of mechanical drawing—check the coupon. 


] Grinding Charts. Armstrong 
Bros. Tool Co., 312 N. Francisco 
Ave., Chicago, IIl. 


Grinding charts show proper rakes for high 
speed steel cutters used in Armstrong Tool 
Holders on lathes, planers, slotters, and shap- 
ers. Free to teachers. 


] Hand Tool Catalog and Motion 
Study Booklet. Plomb Tool Com- 
pany, Los Angeles, California. 


Complete catalog, showing over 1200 sizes 
and kinds of mechanics’ hand tools in the 
Plomb Line. Mailed free upon request. Also 
Our Secret Weapon—40 page booklet on job 
organization and simplification prepared by 
Plomb motion study experts. Mailed free to 
teachers upon request. 


] Visual Aids in Education. Hig- 

gins Ink Co., Inc., 271 Ninth St., 
Brooklyn, N. Y. 

A correlation project explaining how any 


teacher may make helpful visual aids. Free to 
teachers on request. : 


] Lessons In Practical Arc Weld- 
ing. Hobart Brothers Co., Box 
-—= §8-3, Troy, Ohio. 


190 pages, profusely illustrated. Every word 
a valuable aid to success as a welder. Tells 
. . . How to start and manipulate arc... to 
weld light gauge sheets . . . to use coated 
electrodes in flat, horizontal, and vertical posi- 
tions . . . to do overhead welding . . . to do 
pipe welding . . . to do cast iron welding... 
information on all special practices. Only 75c 
prepaid. 


] 5 Radio, Electronic and Sound 
Parts. Lafayette Radio Corp., 
901 W. Jackson Blvd., Chicago, 

Ill. 


A—Educational Kit Diagrams, FREE. Write 
for diagrams. Radio Kits—designed to your 
specifications; standard kits carried in stock 
for quick delivery; replacement parts for kits 
you now have. 

B—Lafayette’s instructive Public Address 
Catalog, FREE. List all P.A. units, centralized 
school systems. 

C—Lafayette’s 130-page General Catalog, 
FREE. Indexed. Handy buyer's reference for 
radio, electronics and sound parts. 


16 Lathe Catalog Sheets. Logan 
Engineering Co., 4901 Lawrence 
Ave., Chicago, Ill. 


A separate sheet for each model in the 
Logan line: No. 200 and 210 back-geared 
screw-cutting lathes, No. 830 %” capacity 
hand screw machine, and No. 850 turret lathe, 
Catalog sheet describing Logan Lathe Acces- 
sories also available. Any or all free to 
teachers. 


17 Aviation & Pre-Induction Books. 
The Macmillan Co., 60 Fifth 
Ave., New York, N. Y. 


Macmillan publishes the Air-Age Education 
Series, 20 books including 2 basic pre-flight 
texts and complementary materials on allied 
subjects. Also publishers of 2 pre-induction 
texts in Electricity and Shopwork. Complete 
catalog free to teachers. 


] ogre Pre-Induction Texts. 
The Manual Arts Press,.Peoria, 
Illinois. 


New Manual Arts Press catalog lists Basic 
Books on Industrial Skills. Free to teachers. 

Also free circulars on pre-induction text: 
Basic Electricity; and on Basic Bench-Metal 
Practice, both brand new books. Check coupon. 


] Books for The Victory Program. 
McGraw-Hill Book Co., 330 W. 
42nd St., New York, N. Y. 


A new helpful 20-page booklet—McGraw- 
Hill Books for the Victory Program—describes 
135 texts and reference books suitable for a 
wide variety of courses in the Preflight, Pre- 
Induction, and War Industries training pro- 
grams. 80% of the books described are brand- 
new 1941, 1942, and 1943 publications. This 
booklet is free to teachers. 


20 Pre-Induction & War Training 
Books. McKnight & McKnight, 
Bloomington, Illinois. - 


1. For the Pre-Induction Training course in 
electrisity as outlined by the U. S. Office of 
Education and the War Department, Principles 
of Electricity by Cornetet and Fox. 

2. For War Training—Reading Aircraft Blue- 
prints by Goff and Novak, Methods of Measure- 
ments by Cornetet, Metalwork—Technology 
and Practice by Ludwig. Send for free infor- 
mation. 
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Radio Instruction Manual. 
21 Meissner Mfg. Co., Mt. Carmel, 
Ill. 


Meissner “How To Build” Radio Instruction 
Manual has complete data on 22 kits for build- 
ing receivers, with operating instructions, serv- 
ice data on over a dozen assemblies, including 
FM, phone-recorders, etc. Completely outlines 
FM theory. Price to teachers, 50c. 


? Ohm’s Law Calculator. Ohmite 
2 Mfg. Co., Chicago, Illinois. 


Figures ohms, watts, volts, amperes—faster, 
easier. Solves any Ohm’s Law problem with 
one setting of the slide. No slide rule knowl- 
edge necessary; all values are direct reading. 
Scales on two sides cover range of currents, 
resistances, wattages, and voltages commonly 
used in electrical and radio work. Valuable 
aid in technical training. Price to teachers 10c, 
quantity prices on request. 


23 Teacher's Junior Aviation Kit. 
Piper Aircraft Corp., Dept. $523, 
Lock Haven, Pa. 


This kit of instruction material was especi- 
ally prepared to help you with the new Junior 
Aviation Program. It includes 5 large-size 
(22” x 34¥%2”) wall charts for class instruction, 
working blueprint of Model Piper Cub Plane, 
full-color Piper Catalog, “You, Too, Can Fly” 
booklet. Complete kit only $1—money back if 
you are not satisfied. Send your check with 
coupon. 


2 Metal-Cutting Time Chart. Ra- 
cine Tool & Machine Co., Dept. 
SS, Racine, Wisc. 


Figures on this chart are for high production 
power saws and will show students what they 
can expect from production-type machines in 
the field. It is not meant to give an indication 
of what to expect from a general-purpose or 
utility-type machine. No charge for the chart. 


y) Radio Pocket Trouble-Shooters. 
Radio & Technical Publishing 
Co., 45 Astor Place, New York, 

N. Y 


Handy gadgets for radio training classes. 
Consist of 8 pocket-size printed cards which 
swing on an eyelet. With them students can 
easily find all the probable causes of the 8 
common radie receiver trouble symptoms (dead 
receiver, intermittent reception, whistling, etc.) 
which may occur in the seven main portions of 
every radio receiver—and their remedies. En- 
ables finding and correction of trouble in mini- 
mum time. One for home radios, one for auto- 
motive. 50c each; or send for information. 


2 Shop Mathematics at Work; 

Blueprint Reading at Work. Sil- 

ver Burdett Co., 45 E. 17th St., 
New York, N. Y. 


Two new workbooks on fundamental shop 
skills. Simple, accurate, and clearly written. 
Advertisement on page 19 of this issue. Write 
for complete information. 


27 Illustrated Portable Tool Cata- 
log. Skilsaw, Inc., 5029-A El- 
ston Ave., Chicago, Ill. 


Big, complete book showing many actual 
war-industry operations of Skilsaw Portable 
Electric Tools. Over 45 pages illustrating and 
describing the full Skilsaw line of saws, drills, 
belt and disc sanders, grinders, etc., and au- 
thentic industrial uses and applications. Free 
to teachers on request. 
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2 Practical Training Helps. South 
Bend Lathe Works, South Bend, 
Ind. 


Two motion pictures in sound and color and 
numerous pieces of printed matter on lathe 
operation and care are available. For descrip- 
tions of these training helps, send for Circular 
21-C, which also offers free sample copies of 
this literature to shop instructors. Catalog 
100-B describing the entire line of South Bend 
Engine, Tool-room, and Turret Lathes will be 
sent on request. 


29 Router-Shaper Catalog. Stanley 
Electric Tools, Educational 
Dept., New Britain, Conn. 


Catalog 606 lists Stanley Router-Shaper tools 
and accessories and describes woodworking 
operations that can be accomplished with these 
tools. Catalog 67 describes portable electric 
tools for wood- and metalworking shops. Both 
catalogs free to teachers. 


30 Tool Catalog. Stanley Tools, 
Educational Dept., New Britain, 
Conn. 


Catalog 34 shows tools for woodworking, 
farm, electrical, sheetmetal, automobile, ma- 
chine, and forge shops. Free on request. Also 
Stanley wall cards, notebook pages, and other 
visual teaching aids available at cost. 


3] Student Educational Set. L. S. 
Starrett Co., Athol, Mass. 


A valuable aid to instructors as well as 
students and apprentices. Assists in teaching 
the correct use of Precision Tools. Set contains 
14 blueprinted pages, 8” x 1042”, punched to 
fit standard student notebook. Each page 
shows a different tool and how to use it. Price 
per set, 10c. 


3 Efficient, Safe, Skin Cleanser. 
Sugar Beet Products Co., Sagi- 
naw, Michigan. 


Formula SBS-11 is the efficient, safe, all- 
vegetable hand cleanser for use in shops 
where students must remove grease and dirt 
from their hands many times during the day. 
For free trial supply, include the number of 
students in your classes on the coupon and 
mail it today. 


33 Vocational, Technical Books. 
John Wiley & Sons, Inc., 440 
Fourth Ave., New York, N. Y. 
Now on press—five hooks for high-school 
Pre-Induction Training courses: Machine Sci- 
ence, by Samuel Lebowitz; Shop Practice, by 
William J. Kennedy; Electricity, by William C. 
Shea; Auto Mechanics, by James V. Frost; 
Radio, by Vin Zeluff and John Painting. Pre- 
pared to specifications of U. S. Office of Edu- 
cation. Complete details free upon request. 


3 How To Build Model Airplanes. 
X-acto Crescent Products Co., 
New York, N. Y. 


A practical brochure slanted to the need 
and understanding of beginners in the model] 
airplane field. Practical instructions with illus- 
trations on how to build scale-model war 
planes required by the Army and Navy for 
spotting, identification, range finding, etc. No 
charge. 


3 5 The Care and Operation of a 

Lathe. Sheldon Machine Co. 

Inc., 4260 N. Knox Ave., Chi- 
cago, Ill. 


This manual teaches beginners the proper 
care and operation of a lathe. Explains the 
grinding of cutters, modern lathe tools, how 
they set-up; methods of holding work and the 
performance of the basic lathe operations. 50c. 
Discounts for schools and other quantity 
buyers. 


3 Teaching Aids for Electricity. 
Universal Scientific Co., 1102 
Shelby, Vincennes, Ind. 


Integrated combination of text and equip- 
ment for course in electricity or radio. Free 
illustrated booklet describes unique combina- 
tion of text and equipment for use in courses 
in fundamentals of electricity or radio. 


3 Comet Air-Age Circular. Comet 
Model Airplane and Supply 
Co., 129 West 29th St., Chicago. 


A comprehensive brochure illustrating and 
describing many aviation instruction aids, in- 
cluding numerous projects for air-age educa- 
tion, ranging from simple gliders to a wind 
tunnel. Free. Also Basic Principles of Airplane 
Control, 10c. 
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What Do You Think? 





Can blueprint reading be taught 
as a subject in itself, or can it best 
be taught through learning to 
draw? 





Y Says THomas Diamonp, professor of 
vocational education, University of 


Michigan, Ann Arbor: 


We who are concerned with what we are 
pleased to call practical education have 
frowned upon Greek and Latin as subjects 
which we have felt to be unsuitable for the 
training of a person for an industrial pursuit. 
At the same time, we may be willing to con- 
cede that both of these subjects may become 
valuable when studied by individuals who 
have a definite purpose in doing so. Similarly, 
learning the technics of machine drawing 
are valuable to some people, but, to countless 
thousands these technics are relatively of 
little importance. For example, the mechanics 
in the machine shop, pattern shop, or foundry 
may be excellent craftsmen and still not have 
the ability to make the drawings they use. It 
is admitted that it would be a fine thing if 
they could draw, but it would be equally good 
if they could write an acceptable piece of 
English composition. However, since neither 
of these accomplishments are necessary in 
their work, they fall into the class of “de- 
sirable” subject matter, but are not found 
among those considered essential in the train- 
ing of a mechanic. 

Those who insist that learning through draw- 
ing is the only way to develop ability in read- 
ing drawings are likely to be teachers of 
drawing who have acquired the quaint notion 
that they have a vested right in the task of 
teaching blueprint reading. Anyone will con- 
cede that reading can be learned through 
drawing, but to say that it is the only way, or 
even the best way, seems to be overstating the 
case. The writer has no desire to question the 
ability of the drawing teacher to teach read- 
ing. Neither does he question the value of 
drawing. The only point to be made is that 
blueprint reading may be taught quite success- 
fully without having the pupil go through the 
experience of mastering the technics of draw- 
ing. 


Vv Says Georce A. WiLLoucusy, head, 
department of industrial arts, Michigan 
State Normal College, Ypsilanti: 


Although I believe that it is desirable for 
both men and women to be able to do me- 
chanical drawing work, I am sure that blue- 
print reading can be taught as a subject in 
itself. I have had many mechanics in class in 
evening school who read blueprints for years 
but who came to school to learn to draw so 
they could express themselves in the language 
of industry. 

Reading blueprints consists of two essential 
phases, visualizing the views represented and 
interpreting what is indicated on the views. 
Both of these can be learned with very little 
or no drawing if necessary, in limited time. 


Y Says ARTHUR B. Mays, professor of 
industrial education, University of Illi- 
nois, Urbana: 


With reference to the question: “Can blue- 
print reading be taught as a subject in itself, 
or can it best be taught through learning to 
draw?” my answer, based on considerable 
experience, is that it can be very easily taught 
as a subject in itself. A person who has had 
a long and thorough course in mechanical 
drawing of course experiences no difficulty in 
reading blueprints which are not of such 
highly specialized types that his course did not 
include the type of work they represent. How- 
ever, it is certainly not necessary to take a 
course in mechanical drawing to be able to 
read a blueprint. 

I have found that one of the best places to 
teach blueprint reading ‘is in the shop. Boys 
learn it in the shop, under. careful supervision 
and instruction, almost without realizing that 
they are learning to read blueprints. The shop 
experiences, of course, give reality to the blue- 
prints, and that is possibly the reason that the 
shop seems to be such an easy place in which 
to teach blueprint reading. 


Y Says Roy A. BaRTHOLOMEW, Public 
Schools, Iowa City, Iowa: 


In a junior or senior high school, it is prob- 
able that a combination of the two methods 


would be the most efficient. I believe that 
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BASIC ELECTRICITY 


Prepared at the request of the War Department and the U.S. 
ice of Education in conformance wit 
training course oufline No. PIT-I0I. 


official _pre-induction 


This book goes even beyond the War Department outline for 
a practical pre-induction text, and contains material received 
from the Navy Department. It follows the best teaching meth- 
ods, and covers the subject completely. Is filled with practical 
teaching aids, summaries, questions, problems and experiments, 
and above all military applications. New and absolutely up- 
to-date in content and design, it also contains 396 illustrations 
that “talk”, showing not only symbols, circuits, and experiment 
set-ups, but also Army, Navy and Industrial uses. 


THE MANUAL ARTS PRESS, Peoria, Illinois 





blueprint reading can be taught in connection 
with industrial-arts shop work or with trade 
training just as well as in combination with 
drawing. 

Blueprint reading may be learned _inci- 
dentally in a course in drawing or in shop 
work but it should be learned much more 
quickly if it is specifically taught. If the 
immediate objective is to learn to read blue- 
prints for some definite trade, it would seem a 
waste of time to make many drawings. There 
might be considerable value in doing or at 
least seeing certain shop work and drawing 
which would give more meaning to the blue. 
print reading. 


Vv Says W. W. Rocers, Edison Tech. 
nical and Industrial High School, Roch. 
ester, N. Y.: 


For the most purposeful teaching, blueprint 
reading is best taught as blueprint reading, 
not as mechanical drawing. Blueprint reading 
teaches the essential factors of projection, 
form, dimension; and related trade specifica- 
tions without the encumbrances of learning 
the various drafting technics and manipula- 
tions. 

Blueprint reading can be taught at a learn. 
ing rate and with teaching methods that will 
hold the interest of the learner. Results may 
be measured objectively. It offers, to students 
of machine-tool, welding, sheet metal, and 
allied aircraft trades the most effective means 
of understanding the various factors encoun- 
tered in reading blueprints of their respective 
trades. 





in tHE Morning Mail 


@ Brief comments about ScHoot SHop and 
the field it serves are invited. Address the 
Editor, Schoo. SHop, Ann Arbor, Mich. 





Gentlemen: 

In behalf of the corps of industrial arts 
teachers of the city of Seattle, Washington, | 
wish to express our appreciation to you and 
your staff for the fine magazine sent us this 
year of 1942. 

A resolution made and passed at the Decem- 
ber meeting of the Industrial Arts Club of 
Seattle gave me the honor of presenting our 
expression. For your benefit I might say 
hardly a meeting passes without some one of 
the fellows quoting a spicy bit of information 
from ScHoot SHop. As for me personally I 
look forward with anxiety to what help the 
big little magazine will bring each and every 
month. 

The hope and prayer goes forth for you and 
your magazine this beginning of a new year. 
May it yield only pleasures and prosperity. 

Purt Stone, President, 
Seattle Industrial Arts Club, 
Seattle, Wash. 
Gentlemen: 

Your little magazine for its size is withoue 
a doubt doing a great service. Each month | 
pick an article or two and present it to my 
Advisory Board for Vocational Education for 
their homework reading. I believe they look 
forward to this addition to my regular reports 
as I know it is a great help to me. 

Westey H. Dirks, Director, 
Vocational Education for National Defense, 
Baldwin, N.Y., High School. 
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oan ow Ready fo help you! 
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or at » In answer to hundreds of letters from 
rawing teachers, requesting material to help 
> blue. them with the new Junior Aviation 
Program, Piper Aircraft Corporation offers you this 
specially prepared Teacher’s Kit of Junior Aviation 
Tech- Instruction Material. \% 
Roch It includes easy-to-understand giant-size (22” x . 
ocn- 34%”) wall charts, prepared by Piper aeronautical 
engineers and approved by industrial arts teachers 
reprint and school supervisors . . . and other helpful items as WILL SOLVE YOUR 
ading listed below, filling a definite need in the school. 
eading . Full-color Picture of Piper Cub L-4 (Army Type) Q A D | 0 K ' T B a 0 n L £ i S ! 
ection, . Airplane Nomenclature Wall Chart : 
cifica- . Instrument Panel Nomenclature Wall Chart RADIO KITS DESIGNED for your special requi ts...radio kits carried 
arning . Control System Nomenclature Wall Chart in stock for immediate delivery... replacement parts for the kits you 
ripula- . Wall Chart Showing Movement of Controls and Their are now using—quick shipments on your orders. Write for diagrams. 
Effect Upon Attitude of the Plane FOR CODE CLASSES: A complete stock of McElroy ryan“ Keys and 
; automatic equipment. If you are just starting a le class, let 
learn i r3 naka times Lafayette assist youin setting upcircuits based on our past experience. 
twill © ‘hes ten ante Gate INSTRUCTORS: FREE 130-page general catalog— Write Dept. 2D3, 
— ‘ - T h od ly $1. M back if 901 West Jackson Boulevard, Chicago, Illinois. 
udents omplete Teacher’s Kit only $1. Money back if you Nationally known radio, electronic and sound || C#™ere Fens: 
, and are not satisfied. Send order and check now. canta: thee Katies Genaiins: ah ein Oh ae os 
means daily use by technical schools handling Military oe ag age 
e Ld 
icoun- PIPER AIRCRAFT CORPORATION weieingy Sonne, PHOTOGRAPH. 
ective 
Dept. $S23 * Lock Haven, Penna. LAFAYETTE RADIO CORP. ________. 
901 W. JACKSON BLVD., CHICAGO, ILL. ¢ 265 PEACHTREE ST., ATLANTA, GA. 
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instructional resources 





Inquiries concerning materials described in 
these columns may be addressed to ScHooL 
SHop, Box 100, Ann Arbor, Mich., and will 
be passed on to the proper firm or person. 





Manual of Elementary Machine 
Shop Practice. Phillips. Minneap- 
olis: Burgess Publishing Co., 1942 
(new printing). Pp. iv + 199. $2.50. 
This workbook-style text is divided into two 

parts: 73 unit operations and 26 information 

sheets containing facts bearing on the opera- 
tions. Each operation unit consists of num- 
bered steps in mastering a technic, and much 
informational material has been included in 
these sheets. References are also made in 
operation units to corresponding information 
sheets. Subjects covered include layout, bench 
work, lathes, millers, shapers, drill press, 
measuring, safety, and general operations. 

Illustrated with drawings. 

Ernest C. Phillips is professor of mechani- 
cal engineering, University of Missouri, Co- 
lumbia. 


Airplane Models and Aviation. 
Brown. Boston: D. C. Heath & Co., 
1942: Pp. 43. 

Besides containing actual instructions and 
plans for the construction of model planes, 
this book is.a manual for the shop teacher 
wishing to carry on a model-building program. 
In five units, discussing gliders, stability, pro- 
pellers, wings, and theory of flight. Theory 
is simply explained and demonstrated through 
simple suggested experiments. Illustrated with 
drawings and photos; glossary of terms; 
bibliography. 

Willis C. Brown is supervisor of construc- 
tion of aircraft models, Boston, Mass., Public 
Schools. 


Oxy-Acetylene Welding and Cutting. 
Giachino. Peoria: The Manual 
Arts Press, 1942. Pp. 196. $1.96. 


Units covering basic welding information, 
welding technics in general, and the welding 
of special materials and forms, aircraft weld- 
ing, and flame cutting. Units also on identifi- 
cation of metals and on expansion and con- 
traction. Each unit contains information 
needed in the exercise, drawings or photos, and 
questions on the exercise. Tables and charts; 
index. 

J. W. Giachino, now on leave with the 
Navy, is professor of industrial education, 
Western Michigan College of Education, Kala- 
mazoo. 


Principles of Aircraft Engines. 
Shields. New York: McGraw-Hill 
Book Co., 1942. Pp. ix + 378. 
$1.88. 

The second in the McGraw-Hill Introductory 
Aviation Series. The purpose of the book is 
to interest students in aviation and to supply 
as much information about it as possible. 
Following a chapter on power plants in gen- 
eral, each phase—carburetion, ignition, in- 
struments, propellers, etc.—is taken up sepa- 
rately. Chapters also on engine operation and 
on servicing. Chapters conclude with sum- 
mary, questions, and assignments. Photos, 
drawings; index. 

Bert A. Shields, Lt. Comdr., U.S.N.R., is 
chief instructor in charge of civilian pilot 
training, Polytechnic Institute of Brooklyn, 
N.Y. 


Mechanical Drawing. Kenison, Mc- 
Kinney, Plumridge. Chicago: 
American Technical Society, 1943. 
Pp. 330. $2.00. 


Text begins with chapters on instruments 
and materials, lettering, geometrical definitions 
and problems,. symbols and conventions, and 
working drawing principles. Following chap- 
ters are on projection, hidden parts, sections, 
drawing to scale, intersections, isometric pro- 
jection, etc. Each chapter contains draw- 





Index, 

Ervin Kenison, S.B., is professor emeritus, 
Massachusetts Institute of Technology; James 
McKinney is educational director, the Amer- 
ican School, Chicago. The revision was made 
by Tom C. Plumridge, head of the drafting 
and design department, the American School, 


ings, problems, and exercise plates. 


Allied’s Radio Formulas and Data 
Book. Cooke. Chicago: Allied 
Radio Corp., 1942. Pp. 40. No 
charge. 

This handy pocket-size booklet contains all] 
sorts of data of value in radio work, including 
algebraic formu- 
las, trigonometric 
relationships, ohm- 
meter formulas, 
radio color codes, 
3-place log table, 
radio abbrevia- 
tions, mathemati- 
cal symbols, etc. 
Will be especially handy for pre-induction 
radio training. 

Nelson M. Cooke, editor of the book, is 
chief radio electrician, U. S. Navy, and author 
of Mathematics for Electricians and Radio 
Men. 


John Wiley Announces 
Pre-Service Texts 

Ready February 1 are teats for the five 
phases of pre-induction training from the 
presses of John Wiley & Sons, Inc., New York. 
Each book is especially prepared for pre- 
service training and conforms strictly to the 
War Department outlines for pre-induction 
courses. All books emphasize how it works, 
why it works, and how it is made, in that 
order, thus making for greater teaching eff- 
ciency. In some cases 30 percent of the con- 
tent is devoted to illustrations and diagrams. 





ALLIED’S RADIO-FORMULA 


AND DATA BOOK 





ALLIES RADIO CORPORATION 
corcace 














New Catalogs List 
Ghirardi Radio Books 

The famous Ghirardi texts and handbooks 
on basic radio fundamentals and on radio 
testing and repair are listed and described in 
new catalogs of the Radio & Technical Pub- 
lishing Co., 45 Astor Place, New York, N.Y. 
These are available on request to the publisher. 
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TURN YOUR TALENT TO WAR NEEDS 


enter tHE HIGGINS MEMORIAL AWARDS 


ASK YOUR TEACHER TODAY ABOUT competing in the Higgins sponsored 
drawing ink section of the Scholastic Awards. This year you may help your country 
as well as yourself. In the free hand drawing division you can turn your art talent 
in a direction useful to the war effort. The problems have been drawn with special 
care to allow the widest leeway in entries. Classroom problems in mechanical drawing 


are acceptable. 


A large folder explaining production illustrations accompanies each announcement 
pamphlet sent to all who enter. Teachers, if you have not already received one of 
these educational brochures, send for one today! Contest runs from Sept. 1942 until 
March 1943. There are many prizes consisting of scholarships, money and 
gifts but these are a minor consideration in view of what this contest can 
do for the student in pre-industry training consistent with our nation’s needs. 


aS (? 


HIGGINS INK co., Ne. 


271 NINTH ST., BROOKLYN, N. Y., U. &. A. 
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== Just published 


—the comprehensive 
electrical shop text 
you've been looking for— 


Perry and Schafeboohs 
FUNDAMENTAL JOBS 
IN ELECTRICITY 


121 carefully selected and tested projects, 
giving students a broad knowledge of elec- 
trical theory and its practical applications in 
everyday life. Step-by-step instructions for 
each job and clear illustrations let the student 
progress at his own rate of speed. With the 
jobs are included a wealth of information, 
helpful suggestions for the care of equipment, 
explanation of electrical terms, operation 
check lists, and tests for all types of new work 
covered, $2.20 


Send for a copy on approval. 
McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street New York 




















Practical Textbooks 


Examine Them on APPROVAL 


These modern texts have been especially prepared 
for school use. You can employ them to excellent 
advantage in your Victory Training program as 
well as your regular program. An examination 
will convince you of their suitability to your 
classroom needs. Any books sent for 30 days ON 


APPROVAL inspection subject to our educa- 
tional discount if retained. 
Dunwoody Arc Welding Unit $1.25 








Dunwoody Gas Weldin Unit 1.25 
Dunwoody Lathe Job & = 
Dunwoody Bench Work Job Traiing | ae 
Dunwoody Grinder Job T 1 33 
Dunwoody Drill Press Job Trai ni g Uni 1.25 
Dunwoody Shaper and Planer Job. eedan |. ee 
Dunwoody Milling Machine Job — a 
a ing Blueprint R 


Machine oo Blueprint Readi 
Plastics 
How To Read Electrical Blueprint 

*Flight—First Pri 

*Flight—Aviation E i 

<Flight—Meteorology and Aircraft Instruments............ 
*Flight—Construction and Repair. 


Mach rine Shop Work 
: These books have been listed In Leaflet No. 63 issued by 
oftee. ‘of Education. 
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(sease8 (TEAR OFF HERE AND MAIL TO US) Seseseeueeeeseasauess 
AMERICAN TECHNICAL SOCIETY 
Drexel Ave., at 58th St., Chicago, Dept. HS—145 


Please send the following texts for 30 days ON APPROVAL examina- 
tion. I will either return them at the end of that time or remit less 
your educational discount. 





Name 





School 





School Address 








FOR THE INSTRUCTOR 
who suddenly finds 


himself called upon 
to TEACH RADIO! 





ears, Ghirardi Radio Books have been first choice 
of Q - instructors in leading schools as well as for 
home-study throughout the country. Their practical, 
self-teaching texts make them especially suited for the 
U. S$. Army Signal bt wy Mechanic- re Radio and 
Junior Repairman Tra Courses, and all other pro- 
posed courses in the Fundamentals bs Radio for which 
they are recommended. 


RADIO PHYSICS COURSE 
by A. A. Ghirardi 


This famous book has essential foundation 
given more people their knowledge of Electricity 
basic radio training than (over 300 pages on this 
any other ever published. subject alone) that is nec- 
It is now used in more essary fi 
U.S. Signal Corps, Navy can be studied and under- 
and civilian school and stood. Everything possible 


other radio text book. make learning Radio easy 
Simplified, with every last —down to the 508 clear 
detail explained thorough- illustrations and the 856 
ly to effect instant, clear self-testing review ques- 
understanding, it not only tions at the ends of chap- 
covers everything from the ters. Contains 972 big 
fundamentals-to the new- paves. ‘“The book Radio 
est things in Radio—but madents prefer to use.’ 


of containing the all- Price Only $5.00 


MODERN RADIO SERVICING 
by A. A. .Ghirardi 


The only complete vanced methods. Includes 
Oo — in y - yh 723 self-review questions 
pair work, from the 
fundamentals of test and pwn a 
servicing instruments to en, ° 
the actual troubleshooting § Understood . . . either for 
and repair of the most class instruction or home 


complicated all-wave re- dy. 
Price Only $5.00 


ceivers by the most ad- 
HOME and VEHICULAR RADIO 
TROUBLEFINDERS for STUDENTS 


These ingenious Trouble die-cut printed cards, eye- 
Locators will help your letted together at one cor- 
radio students learn about ner. Pull down the card 
the causes and remedies corresponding to the Trou- 
of the many troubles com- ble Symptoms in ques- 
mon to home and vehicu- tion and, instantly, all 
lar radios. They are both the probable Causes and 
a and —_. their Remedies are re- 


anyone I gadget covers 
them intelligently 10 pony aan one covers 
nose _and correct 0 vehicular radios. Pock- 


troubles from the D- et size, 4%"x7”. 


toms, even without prev- 
ious radio knowledge. Only 50c each. (School 
They consist of sets of discounts on quantities.) 


FREE COURSE OUTLINE! 

Instructors, send postcard to Dept. SS for illustrated book 

folders and FREE Ghirardi Radio Physics Course Study Assign- 

ment & Page Reference Outline as Applied in the U.S. Signal 
Corps Mechanic Learner-Radio Course. 


GHIRARDI RADIO BOOKS 


RADIO & TECHNICAL PUBLISHING COMPANY, 45 Astor Place, New York City 
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THEY cd FIT 
THEY’RE cd/ INTERCHANGEABLE 
-INSTANTLY...and renewable 


New! 16-page illustrated 
book “How to Build 
Scale Models for De- 
fense.” Expert informa- 
tion for your Shop 
Project Work. 






SUPER KEEN — 
IDEAL FOR 
MANUAL 
TRAINING 











THESE PROJECTS 


HAVE 


ALL BEEN 





TESTED INSTRUCTIONAL PROJECTS 


TESTED 


USE 


FOR SCHOOL 








Des lawn chair was developed for 
several reasons. One was the demand 
from students for a chair strong enough 
to use on a lawn and light enough to 
move about easily. After some designing 
and experimentation the chair herewith 
illustrated and described resulted. The 
second reason for developing the lawn 
chair was that we had accumulated a 
great many odds and ends of lumber, 
left over from stage productions and 
from certain maintenance jobs. These 
odds and ends had accumulated over a 
period of two years. We felt that the 
material was too valuable to throw away 
and still it was not good for most proj- 
ects because it consisted mainly of nar- 
row strips and of cheap lumber. The 
project is ideal to use at the present 
time as it can be built entirely of sal- 
vaged lumber. 

No board need be thicker than 34” 
dressed, nor is it advisable to have them 
much heavier since this would increase 
the weight of the chair too much. It is 
not advisable to have any boards thinner 
than 1%” and these should be sound. 
Screws are recommended as the only 
fasteners to hold the chair together. Ex- 


Lawn Chair 
BY G. B. Westerberg 


perience has taught us that nails will 
sometimes work loose and catch on 
clothing causing tears and runs. Properly 
set screws do away entirely with this 
possibility. 

Merely because this is a piece of out- 
door furniture is no reason for doing 
anything but the best in the way of work- 
manship. Have all boards planed and 
sanded so well that there is no chance 
of a rough spot to catch on hosiery or 
light summer clothing. 

Operations: 

1. Make out bill of material. 

2. Make full sized layout of each 
piece. 

3. Saw out each piece to rough size. 

4, Saw parts A, B, D, F, 1, and J to 
finish size with allowance for planing. 

5. Saw parts C and E to finish size, 
cutting curves with jig saw. 

6. Plane all pieces on all sides until 
they are perfectly smooth. Remove sharp 
edges with the plane and sandpaper each 
piece very carefully. 

7. Chamfer part J all around on one 
side. 

8. Locate all screw holes, bore pilot 
holes and countersink. 

9. Assemble parts A and B first. 

10. Fasten parts J and E in position 
next. 

11. Assemble parts C and F and 
fasten to the parts already assembled. 

12. Make a trial assembly of parts 








This project has been used successfully with 
ninth-grade general shop boys and has the 
virtue of utilizing scrap lumber. G. B. Wester. 
berg teaches general shop in the Dundalk, 
Maryland, Junior High School. 





G and H and lay out the curve of the 
back. 

13. Take parts G and H off and cut 
to desired shape, plane carefully, sand- 
paper, and bore pilot holes for screws. 

14, Assemble permanently, placing 
part J on back as shown in drawing. 

15. Touch up with sandpaper mak- 
ing certain that no rough spots exist 
around the screws, on ends or edges. 

16. Prime the completed chair with 
a coat of housepaint of any color; when 
dry sand carefully again. 

17. Finish with one or two coats of 
good quality porch or deck paint. When 
this is thoroughly dry, sand _ lightly 
again and the chair is ready for use. 

18. It is well to remember that the 
end grain of these boards should be well 
treated with several coats of primer to 
resist the weather as much as possible. 

This project can be built by ninth- 
grade general shop boys and can easily 
be finished in time allotment of three 
hours per week in a five-unit shop. It is 
an excellent method of using odds and 
ends of lumber that collect about a 
school shop and is generally of interest 
to a number of boys. 





Front Cover... 

This picture shows Mrs. Koss, men- 
tioned in the article on page 10, measur- 
ing the teeth on a 10” end mill she made 
in a war training class. This and the 
photo on page 10 were by D. J. Chiore. 
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You. can get special assistance for your 
Radio Training program at Allied. Our 
Educational Division has helped hundreds 
of military and civilian schools plan and 
carry out their projects. The Free Allied 
Buying Guide places Everything in Radio 
and Electronics at your fingertips—books, 
diagrams, training kits, tubes, tools, test 
equipment—more than 15,000 items to fill 
every Radio Training need. Send for your 
Buying Guide—it’s ee. Address Educa- 
tional Division. 


| LJ 2 . 
\ New Allied’s Radio Formula and Data Book 
to Instructors, Principals, 
£ REE Directors of Radio Training 
Programs. 


Write on school letterhead for your free 

copy of this helpful book. Contains Form- 

ulas. Tables, Data and Standards common- 

ly used in Radio and Electronics. 
ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 30-B-3, Chicago 


* ALLIED RADIO-« 































Sheldon BBU-1242 WQ Precision Lathe 


This quality 12 in. ball bearing tool room lathe is built for precision work 
and will retain its accuracy under long and hard usage. It has extra collet 
capacity (to |” round), the finest precision ball or roller bearings obtain- 
able, an improved heavy-duty, double wall apron with power cross feed; 
full quick change gears and full bowl headstock. Its improved SHELDON 
4-speed, V-belt, lever-clutch operated, underneath motor dive is entirely 
enclosed in the pedestal leg and has anti-friction bearings. It is so 
designed that spindle belts operate through a standard I-piece bed. This 
bed is bridge-braced with heavy cross girts and has hand scraped ways— 
2 V-ways and 2 flat ways. 


If interested in 10”, 11” and 12” quality lathes be sure to see the 


SHELDON. 
SHELDON MACHINE CO. INC. 


4260 N. Knox Ave., Chicago, U.S.A. 




















Here’s the 


RADIO MANUAL 
YOU MUST HAVE! 


THE IDEAL RADIO MANUAL 
FOR INSTRUCTORS 


HE new Meissner “How to Build” Radio Instruction 

Manual, edited by expert Radio Engineers is fully 
illustrated with charts, Radio Formulae, Schematic Cir- 
cuit Diagrams and Pictorial Wiring Diagrams. Contains 
a complete outline of Frequency Modulation Theory. 


Construction data on 22 kits for building radio receivers 
and adapter units, with operating instructions and serv- 
icing data on over a dozen complete assemblies, includ- 
ing FM Receivers, Phonograph-Recorder, and radio equip- 

= ment, also gives you valuable 








coil design and circuit appli- 
cation data. 


The Radio Instruction Man- 
ual for the beginner and the 
advanced student training. 


Price, only 50 cents post paid any- 
where in the U.S.A. (seventy-five 
cents in Canada). Send for your 


MT. CARMEL, ILLINOIS 
“PRECISION-BUILT PRODUSTS” 
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For Young MANPOWER in the Making! 


SHOP MATHEMATICS AT WORK 
BLUEPRINT READING AT WORK 


By Rogers and Welton 


And still the demand for industrial manpower 
grows! These two books were specifically written 
to help you train that manpower. They have no 
frills. They don’t include everything from paper- 
hanging to brick-laying. They are simple, ac- 
curate, easy-to-use and easy-to-teach workbooks 
which provide just the kind and amount of train- 
ing in these fundamental skills required in new 
workers by industry itself. Give your boys and 
girls, today, the competence they will need to 
make good in industry—tomorrow! 


Write for complete information. 


* * * 
SILVER BURDETT COMPANY 
New York Chicago San Francisco 
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Tap Wrench 


BY Glen B. Christy 


= a tap wrench requires the 
knowledge and patience possessed by an 
advanced student. It appeals to them 
because it is a very useful article. The 
wrench described herewith will handle 
taps as large as 54”. 

The body of the wrench may be 
shaped in the miller and the opening in 
the body can be milled with an end mill 
and filed square. If a surface grinder is 
available, the problem of grinding the 
face of the wrench body can be added. 

The drawing gives the dimensions you 
will need to lay out and make the tap 
wrench. Keep the drawing in front of 
jou and refer to it for each dimension. 
This operation sheet gives you the oper- 
ations in their proper sequence. If you 
have a question, ask your instructor. 


Wrench Body 

1. Cut C.R.S. 7 5/16” x 114” diam- 
eter for body of tap holder. Center drill 
and countersink. 

2. Turn to dimensions between cen- 
ters. Set compound rest to cut 45° angle. 
Use formula: 
D—d _ L stock 

r*s taps 

3. Drill 5/16” for 9g”—16—N. C. 
thread. 

4. Tap 34”—16—N. C. 

5. Counter bore threaded end to 
7/16”—” deep. 

6. Counter sink counter bore end to 


== tail stock set over 








This project in operation-sheet form fits in nice- 

ly with the author's project on page 12 of last 

month’s SCHOOL SHOP, a die holder. The tap 

wrench is suitable for advanced students. Glen 

B, Christy teaches machine shop at Lane Tech- 
nical High School, Chicago, Il. 





place between centers on the lathe. 

7. Knurl the handle. 

8. Block to proper height and clamp 
in shaper vise. 

9. Shape one flat side to approximate 
shape. 

10. Turn over, lay flat on block, and 
clamp in vise. 

11. Shape other side to approximate 
opposite side. 

12. Be certain that same depth is cut 
on one side as on the other. 

13. File and polish these sides to 
correct shape. 


Cut Opening in Body 

1. Copper plate flat sides. 

2. Lay out a center line on the flat 
sides the length of the flat sides. Lay out 
a center line across the flat sides. 

3. Use these center lines and lay off 
an opening 2” x 9/16”. 

4, Optional end mill and file open- 
ing. 

4a. Lay out another rectangle, 3/16” 
inside the 2” x 9/16” rectangle, which 
will be 154” x 38”. 

5. Make a center-punch mark on cor- 
ner of inside rectangle. 

6. Set dividers at 7/32” and using 




































































punch mark as center, scribe an arc 
across the inner rectangle. Punch mark 
this intersection. 

7. Use the last punch mark as a center 
and proceed as in No. 6. Continue until 
the entire inner rectangle is center-punch 
marked. ; 

8. Drill each center-punch — mark 
3/16”. Be sure to drill at each corner 
when possible. 

9. Make a center punch mark 5%” 
from inner rectangle on center line. 

10. Set dividers at 11/16” and mark 
off and center punch on center line. 

11. Drill each mark with 5%” drill. 
Do not allow drill to cut outside inner 
rectangle. 

12. Remove metal with chisel and 
file to line 2” x 9/16”. 

Movable Arm 

1. Cut stock 34” x 514”. 

2. Turn to size as indicated. 

3. Cut 34”—16 N. C. thread—try 
thread in body. 

4. Knurl and cut off. Small end 
should be cut same angle as drill. The 
length must be accurate. 

5. Cut stock for fixed jaw 44” x 54” x 
rs. 

6. Cut stock for movable jaw 
13/16” x 1%” x 58”. 

7. File and fit in opening. 

8. File tap holder openings. 

9. Drill to exact depth for small end 
of movable arm. 

10. Drill for pin. 

1]. Drill body 3/16” for 14” No. 20 
N. C. set screw to hold fixed jaw. 

12. Drill fixed jaw. 

13. Assemble. 

14. File and polish for finish. 

Fixed Jaw 

1. Can be made of tool steel or C.R.S. 

2. File or mill the jaw to size for an 
easy press fit. 

3. Spot jaw for set screw through 
hole in body of wrench, or drill body 
of wrench while fixed jaw is in place. 

Movable Jaw 

1. Made of tool steel or C.R.S. 

2. File or mill the jaw to size for an 
easy sliding fit. 

3. Drill 5/16” hole 54” deep for 
movable jaw. (This must be accurate. 

4. Drill hole for retaining pin. 

5. Harden tool steel and draw to 
proper hardness. ' 

6. Polish. 

The ends of the two handles may be 
drilled to make a lighter tool. 
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Johnny Get Your Gun 


1; High School Brigade in Wash- 
ington, D. C., is a uniformed organiza- 
tion of approximately 2500 cadets. The 
boys drill for an hour and a half twice 
weekly. 

Last June the War Department had 
to recall the Springfield rifles that had 
been loaned to the organization. At the 
suggestion of Principal Charles Hart of 
Eastern High School, a wooden copy 
was made of a good quality fir. While it 
weighed but 344 pounds in contrast to 
the 844 pounds of the Springfield, it 
seemed the best possible substitute for 
the emergency. During the summer, 2000 
of them were made with student help. 

A template was made to the exact size 
of the Springfield rifles. The guns were 
made from 2” x 6” clear fir. The 2” x 6” 
lumber was cut into 6’ lengths which 
produced two guns. The guns were 
sawed on the bandsaw two at a time, 


BY Paul G. Lackey 





With rifles at a premium these days, Washing- 
ton, D.C., High School Brigade members found 
themselves without the old Springfields for 
drilling purposes. Paul G. Lackey, who teaches 
at Eastern High School in the capital, made 
these substitutes with student help. 








and the barrels were tapered to 34” sq. 
on the end, both sides being cut evenly 
with the jointer. The faces and edges 
were planed and spokeshaved by hand to 
remove all machine marks. The trigger 
guard was tapered with a wood chisel. 
Next all four corners of the gun stock 
were shaped with a 1” radius rounding 
over cutter in a drill press. The cutter 
was made in the shop as one of that size 
could not be purchased with the stop pin 
or tip on the end. The drill press was 
geared up to turn about 7000 R.P.M. All 
remaining corners on the barrel were 
rounded over with a 34” rounding over 
cutter in a Stanley router shaper. Then 
the entire gun was sanded. 

An oil finish was used as the gun 
would probably be used in all kinds of 
weather. A dip bath was made up of lin- 
seed oil, asphaltum paint for color, tur- 
pentine, and drier. The guns were dipped 
and left to soak up all the oil they would, 
placed on a rack to drain, and before the 
mixture became sticky the excess was 
wiped off. They were allowed to dry 
and then trimmed with black lacquer. 








TWO NEW TEXTS 


* 
THE FUNDAMENTALS OF 


ELECTRICITY 


A PRE-INDUCTION TEXT 


A first-level course, providing informa- 
tion and practice in the fundamentals 
prerequisite to work in radio, aviation, 
mechanics, and related specialized 
fields. Applications are drawn from 
Army materials. Skill in graph inter- 
pretation is emphasized. 


* 


Your present laboratory and shop equip- 
ment can be used for these courses. 


Your regular staff of teachers can conduct 
them. 








FOR PRE-INDUCTION COURSES 


PREPARED 


by authors with years of experience in 
organizing and teaching the funda- 
mentals of science and shopwork. 


TO MEET THE 
ARMY SPECIFICATIONS 


in skilled training as set forth in the 
OUTLINES based on TECHNICAL AND 
FIELD MANUALS OF THE WAR DE- 
PARTMENT. 


By 
WILLIAM H. JOHNSON 
Superintendent 
and 


LOUIS V. NEWKIRK 


Director, Bureau Industrial Arts Education 
Chicago Public Schools 


THE MACMILLAN COMPANY 





Dallas : Atlanta : San 


* 


THE FUNDAMENTALS OF 


SHOPWORK 


A PRE-INDUCTION TEXT 


An introductory course furnishing in- 
formation and practice leading to oper- 
ative skills that are basic for Army 
service in a host of specialized fields. 
Operation in woodwork and metalwork 
are given with special attention to 
ropes, knots, wiring, soldering, and 
other operations that contribute directly 
to specialized Army occupations. 


* 


Each $1.32 (list, subject to 
usual school discount). 


Profusely illustrated 


New York : Boston : Chicago 
Francisco 
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Everyone Can Use 
this Handy OH MITE 
Ohm’s Law Cal 


r Solves any Ohm's Law Problem 
with one setting of the slide... 





— =~. 


| EXTREMELY helpful in the training 

| program today. Helps your students figure 

| ohms, watts, volts, amperes—quickly, eas- 
ily. No slide rule knowledge necessary. 

| All values are direct reading. Two sides 
cover the range commonly used 

! in electrical and radio work. Size 10 

4,” x 9”. Yours for onlly........... Cc 


TEACHERS 


Write for information on how you can 
obtain a quantity of these calculators for 
your students at a special price. 


OHMITE MFG. CO. 4936 Flournoy St., Chicago 


ba Right with OAMITE 


RHEOSTATS + RESISTORS += TAP SWITCHES 











LEATHER 
HANDBOOK 


EAS or classroom 


3 Projects from 10c up 
* 





Handbook gives com- 

1. plete instruction for 

projects 4 No tools for most pro- 

2 No time or money © jects 

© wasted in class prep- 
aration 


Write today for Free Handbook 


HORTONCRAFT 


622 Capitol Ave. Hartford, Conn. 


No delays — Prompt 
© shipment 











Teacher-Trainers 


SCHOOL SHOP provides excellent classroom ma- 
terial for your teacher-training program. Write today 
for our special rate for group orders for prospective 
teachers. Address .. . 


Circulation Department, SCHOOL SHOP 


Box 100 ANN ARBOR, MICHIGAN 








Seeking a Position? 


Excellent opportunities for advancement this year. 
For nearly twenty years our agency staff x= 
perienced teach s en ae educational 
positions throughout the East and South, specializing 
in Industrial Arts and Vocational subjects. Write, 
telling us about yourself. 


The Baltimore Teachers Agency 
WILLIAM K. YOCUM, MANAGER 
516 N.Charles St. Baltimore, Md. 











THE KEY SOURCE OF MOVIES TO Se 
“HELP WIN THE WAR’”’ :: 


Free 16mm Catalog of Pre-flight 
Training and Morale Films for 
VICTORY CORPS PROGRAMS 






BRANDON FILMS v2 sater 


to use in home 








lee Creepers 
BY N. H. Poole 





This project will not interest SCHOOL SHOP 
readers in sunny climes so much. We refer 
them to the project on page 18. Our icebound 
readers will find this simple project useful in 
showing how the welding torch can be utilized 
for instructional purposes. N. H. Poole teaches 
in the Emmerich Manual Training High School, 
Indianapolis, Indiana. 





= boys in oxy-acetylene weld- 
ing think that the welding torch can 
be used only for welding. The welding 
torch can also safely be used for heating 
metal for easy shaping and for such 
heat-treating operations as case harden- 
ing, annealing, and for hardening and 
tempering. 

It is the purpose of this article to show 
by a simple project, ice creepers, how 
in addition to bronze welding the torch 
can be used for heating, for shaping, and 
for case hardening. 

Materials needed are: 

2 pieces of mild steel band iron 14” 
x 1” x 414", 

6 pieces of 3/16” round iron 34” long 
or 63/16” by 1” soft iron anvil rivets. 

1 pair woven book straps. 

Short length of bronze welding rod. 

Small amount Kasnit case hardening 
compound. 

Procedure: 

1. Lay out all dimensions as per 
drawing. 

2. Drill holes and cut slots. 





3. File all outside edges round. 

4. Place the metal in a vise, use 
torch and apply heat where sides are to 
be bent. Bend each side to 60°. 

5. Bronze weld pins in place. Cut to 
proper length and file four-sided point. 

6. Heat pins with torch to cherry 
red color, dip points in Kasnit, reheat 
points, and plunge in water. 

7. Clean off scale, being careful not 
to cut through the “case.” Give the 
creepers a coat of black flat paint. 

8. Install the book straps so that one 
strap goes over the instep of the foot 
and the other strap over the heel. 





Wanted: Articles on electricity, radio, 
aviation, and pre-induction courses.— 
Editor, ScHooL SHop. 
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... news from INDUSTRY 





For items listed in this column, readers may 
address the firm named or write te News from 
Industry Dept., ScHoot SHop, Box 100, Ann 
Arbor, Michigan. 


No Skill Needed 
for Victoray Blueprinter 

Any inexperienced operator can make 
blue or black-and-white prints on the 
Victoray blueprinting machine made by 
Victoray Corp., Battle Creek, Mich. 


been introduced by Sales Service & Man- 
ufacturing Co., St. Paul, Minn. The new 
saw is a stronger version of the firm’s 
other models, with many improvements, 
and will accommodate a heavy-duty 
four-tooth blade. 

The makers report up to 250 cutting 
hours per blade from this saw with 
about five resharpenings. For further 
information, address SCHOOL SHOP or 
Sales Service & Manufacturing Co., 473 
N. Cleveland Ave., St. Paul, Minn. 


Starrett Offers 
New Drill & Tap Calculator 
L. S. Starrett Co. 


offers to instructors 
a new dial-type cal- 
culator which shows| 4 
corresponding _ sizes | 
of taps and tap drills |¥ 
and the number of|\ 
threads per inch. The 
indicator also carries 
a dial of decimal 
equivalents. The 
handy pocket-size indicator is available 
without charge; address ScHooL SHoP 
or L. S. Starrett Co., Athol, Mass. 























Only three minutes are required for the 
making of a print, which can be done 
in ordinary daylight. Prints are inex- 
pensive, only one cent per square foot. 
Illumination is supplied by regular in- 
candescent bulbs, good for 1200 hours 
of printing and renewable for $1.60. 

The low selling price of the Victoray 
is made possible, say the makers, by 
efficient construction methods and sim- 
ple design. Information may be had at 
no charge by writing ScHooL SHop or 
Victoray Corporation, School Dept., 
Battle Creek, Mich. 


Comet Introduces 
Control Demonstrator 

A new aircraft control demonstrator, 
the “Air-O-Trainer,” is now in produc- 
tion by Comet Model Airplane & Sup- 
ply Co., Chicago. The device teaches 
the fundamentals of airplane control, 
and is intended primarily for use in 
schools. The “Air-O-Trainer” is made 
chiefly of wood, using a minimum of 
strategic materials, and may be pur- 
chased in complete or construction-kit 
forms. An illustrated instruction book- 
let accompanies the demonstrator. For 
information write ScHooL SHoP or 
Comet Model Airplane & Supply Co., 
129 W. 29th St., Chicago, IIl. 


St. Paul Firm 

Offers New Power Saw 
Newly-designed for hard usage in 

school and industrial shops, the Keller 

No. 3 Hy-Duty power hack saw has just 
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SQUARE BAR 
PREVENTS 
SWINGING OUT 
OF POSITION 


LIGHT FIXTURE MOUNTED 
ON RUBBER BUSHINGS 


2 BAYONET TYPE 
LBS WITH 
SUPPORTED 
FILAMENTS 
FURNISHED WITH 
EACH EYE SHIELD 


RUBBER PADS 
UNDER CLAMPS 


SAFETY GLASS 
ON TOP, WINDOW 
GLASS UNDERNEATH 


GLASS SIZE 
“on! 


STANLEY 
















STURDY DIE 
CAST FRAME 


PROTECT STUDENTS’ EYES 
FROM GRINDING HAZARDS! 





FIXTURE CAN 
BE PIVOTED 
OUTWARD TO 
REMOVE BULBS 


“Flud-Lite”’ EYE SHIELD 


Gives positive eye protection with 
excellent light directly on the work. 
Adjustable up and down for standing 
or sitting position. Cannot be moved 
to non-guarding position without dis- 


mantling. Can be easily applied on 
bench or belt-driven grinders. Write 
for details. Stanley Electric Tool 
Division, The Stanley Works, 112 Elm 
Street, New Britain, Connecticut. 
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TRADE MARK 


STANLEY ELECTRIC TOOLS 











from WASHINGTON by WILLIAM PACA 
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Fiaais month your correspondent will 
ask the school shop teacher and adminis- 
trator to lift up their eyes from the shop 
bench or textbook and to look upon three 
widely different, perhaps even unrelated, 
subjects: physical fitness, social security, 
and post-war planning. 

These three topics may have nothing 
in common and, on the surface, they may 
have little interest for the vocational 
educator. But officials in Washington 
are talking about them and they in- 
variably associate the school shop teach- 
er with them. 


@ Not vocational skills and technics, 
but the physical fitness of vocational 
pupils was the concern of the moment 
of one top vocational officer in Wash- 
ington, when I spoke to him. “Isn’t that 
a problem for physical education de- 
partments,” I asked. And the answer was 
that too often many vocational instruc- 
tors and pupils, in their eagerness to 
develop skilled hands, forget the im- 
portance of a strong body. 

Vocational students, together with 
other youth, will be called to join the 
armed services. They will need strength, 
endurance, stamina, and agility—even 
though they are engaged in technical 
Army and Navy jobs and not in fighting. 
Many an electrician or radio operator 
has lost his life in this war, because he 
could not “swim it out” or slide swiftly 
down the ropes of a burning ship. Naval 
and military authorities report that 
American youth have been found lacking 
in physical characteristics important in 
war. In toto, we Americans seem to be 
strong in leg muscles, for example, but 
could improve our swimming and are 
short of wind. 

The physical fitness program, 
launched by the U. S. Office of Educa- 
tion, War, Navy, and other agencies, 
seeks to toughen our muscles and to de- 
velop our agility. Can the vocational 
school participate in this great move- 
ment? It should find time to do so, says 
one Washington educator, who is aware 
of the crowded schedules of trade and 
industrial arts classes. After-school 
games, hikes, swimming meets, jumping, 
chinning, running, and other activities 
might well become increasingly more 
important to the vocational school pro- 
gram. 

Will the vocational educator have the 
time and the will to take part in the 
physical fitness program for the benefit 
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of the young people under their charge, 
and for victory? 


@ What about social security? Is it of 
direct interest to school shop teachers? 
Perhaps not. But Social Security Board 
officials have thought much about the 
relation of social insurance to vocational 
education pupils. Each year, thousands 
of young people go directly from the 
scheol shop into industry covered by 
the federal social security law. This 
means that the young worker is given a 
social security account card, that he 
pays social security taxes, and that in 
time he may benefit from these con- 
tributions. 

But, has the young worker been made 
aware of his responsibilities under the 
law? Is the vocational school teacher 
equipped to develop such an awareness? 
Do shop teachers have the facts at hand 
for this additional task? 

I have heard many Social Security 
Board officials wonder about that. If 
they have not done much about it them- 
selves, it’s because they have been busy 
with large matters of policy—of plan- 
ning the battle for freedom from want 
as President Roosevelt put it in his 
“State of the Union” message. 

But is there reason why the school 
shop teacher himself, might not write 
for information to the Social Security 
Board in Washington, to prepare him- 
self to impart to graduating or leaving 
pupils facts on the operation of the 
social security law under which shop 
pupils will soon be working? 


@ Now, take post-war planning. It’s 
a gray-looking phrase, which most busy 
school shop people might wish to skip. 
But the war will end sometime; and we 
can all live in a better world, or one 
racked by the very same evils which have 
given birth to World War Two. 

What can vocational educators do? 
One man, who has been guiding voca- 
tional education for more than a quar- 
ter of a century, has been doing a lot 
of thinking on this subject. He is Dr. 
J. C. Wright, Assistant U. S. Commis- 
sioner for Vocational Education. He has 
been inspiring other vocational-educa- 
tion minded men and women to think 
about it. 

When Berlin, Tokyo, and Rome are 
beaten, Dr. Wright sees a great future 
for vocational education. It is voca- 
tional education, he says, which will 


provide training for the millions of men 
who will lay down their arms. Pre. 
employment, refresher, and _ supple- 
mentary courses—short, but intensive— 
will also help millions of war workers 
to readjust themselves to nonwar jobs, 

For the unemployed, should we have 
any after the war, Dr. Wright also sees 
these short, intensive training courses 
as the best way to meet their needs. 

Dr. Wright sees in the post-war world 
larger units of administration for public 
vocational schools of less than college 
grade. He sees regional schools, superb. 
ly equipped to train large numbers of 
pupils from surrounding counties. He 
sees more industrial training for rural 
youth. He sees farm youth equipped not 
only to run a tractor or other machinery, 
but to repair it; he sees farm girls as 
well as boys, skillfully handling the 
many tools and machines which the post- 
war farm will utilize. He sees vocational 
school facilities and equipment utilized 
on double or triple shifts—in order to 
provide all the training for all who can 
benefit by it. 

These are only a few of the ways in 
which we will use our vocational edu- 
cation resources to create the kind of 
world in which we want to live, Dr. 
Wright believes. And, he says, it is not 
too early to organize for this new world. 
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With eager hearts and nimble fingers, 
thousands of American women are work- 
ing shoulder to shoulder with men in vital 
war industries—replacing those who have 
left their machines to defend their country. 
And they are doing a fine job of filling 
men’s shoes, for they know that the battle 
of production must be won to keep their 
men at the front supplied with the guns, 
planes, tanks, bullets, and thousands of 
other things that an army must have to 
be victorious. 

Women learn to operate South Bend 
Lat ies in a surprisingly short time. Not that 


| ARMS 


e 
sf 





THESE WOMEN, MACHINING PR 
BEND LATHES T 
THOUSANDS O 





WITH 


just any girl can become an expert ma- 
chinist or toolmaker overnight. But on cer- 
tain classes of work—the kind of work 
that you would expect a beginner to do— 
women are highly successful. 

Quick to appreciate quality, women like 
South Bend Lathes. They like the fully 
enclosed design—the smooth operation of 
conveniently placed controls and the de- 
pendable precision that enables them to 
turn out maximum production. And, most 
of all, they appreciate the ease of operation 
which reduces fatigue to a minimum and 
seemingly shortens the work-day by hours. 
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In many schools where special shop 
courses for women are conducted, South 
Bend Lathes have proved ideal for pre-em- 
ployment training. Write for Catalog 100-B. 


TRAINING HELPS 


South Bend training helps—books, sound films, 
wall charts, and service bulletins on the care and 
operation of a 
lathe—are avail- 
able for speeding 
up the training 
of new operators. 
Write for your 
copy of Bulletin 
No. 21-C. 
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